Introduction: Sit-to-stand and stand-to-sit 
Introduction
Standing from seated position and sitting from a standing position (1-4) are two of the most common daily activities. The ability to effectively perform the sit-to-stand and stand-to-sit activities (3) (4) (5) are important pre-and post-requisites for upright mobility (5, 6 ) and, therefore, for the performance of other common daily activities. Thus, these functional activities are fundamental components for the independence of persons with disabilities (2, (6) (7) (8) . Therefore, the acquired knowledge from these analyses is essential to rehabilitation.
Stroke has an important impact on all components of functionality (9, 10) and is considered one of the most common causes worldwide of long-term disability (9, 11) . Over the past two decades, studies have been published regarding the performance of stroke subjects on the sit-to-stand and, to a lesser extent, on stand-to-sit activities (12) and they commonly reported outcomes that are related to musculoskeletal biomechanics. As pointed out by Riley et al. (4) , rising from a chair and sitting down are two of the most mechanically demanding activities occurring in daily. Therefore, the quantification of the biomechanical outcomes associated with the ability to stand from a chair and to sit down important to address the control strategies that may impact the successful completion of these tasks with stroke subjects (8) .
Janssen, Bussmann and Stam (2) , in a review on the determinants of the sit-to-stand task, pointed out that previous review studies on this task were not recent. Specifically, for stroke subjects, there were not found any reviews on the musculoskeletal biomechanics during the performance of both the sit-to-stand and stand-to-sit activities. Considering the importance of these variables to plan future studies and to guide clinical practice in rehabilitation, the general purpose of this review was to determine the distinguishing characteristics in musculoskeletal biomechanical outcomes of both the sit-Musculoskeletal biomechanics in sit-to-stand and stand-to-sit activities with stroke subjects Fisioter Mov. 2010 jan/mar;23(1): [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] [52] to-stand and stand-to-sit activities with stroke subjects, with an emphasis on the clinical management of stroke disabilities. The specific purposes were: 1(to point out the particularities of the musculoskeletal biomechanical outcomes related to each activity; 2) to describe the most of the investigated biomechanical outcomes that were significantly modified by different conditions or interventions aimed at improving the performance of these activities; 3) to give direction for future studies regarding musculoskeletal biomechanical outcomes in both the sit-to-stand and stand-to-sit activities with stroke subjects.
Materials and methods
The present study is a systematic review of observational and experimental research, following recommendations of Vet et al. All steps were conducted by two independent examiners. After each step, consensus was established between the results of both examiners. A third examiner was involved in the process when agreement could not be established between the two examiners.
Firstly, searches were conducted with MEDLINE (OVID), CINAHL (OVID), EMBASE (OVID), PEDRo, LILACS, and SCIELO databases without language restrictions. To select the studies published with stroke subjects, a search strategy elaborated by the Cochrane Collaboration was employed (13) , followed by a combination of controlled vocabulary and word text terms related to the activities of interest: "sit to stand", "sit-to-stand", "ris$", "standing up", "chair", "stand to sit", "standto-sit", "sit$", and "sitting down". This previous search strategy was modified to suit the PEDRo, LILACS, and SCIELO databases.
The next steps were related to the selection of the retrieved studies, by considering the following inclusion criteria: articles in all languages; complete and original articles published up to December, 2007; articles reporting objective musculoskeletal biomechanical variables related to stroke performance during both sit-to-stand and stand-to-sit activities. During the second step, the title and the abstract of all papers were read and all which did not reach the inclusion criteria were excluded. In the third step, full paper copies were retrieved, read and the ones that did not reach the inclusion criteria were excluded. During the review of the retrieved papers against the inclusion criteria, reviewers were blinded to the authors and the journal. In the fourth step, a manual search included gleaning references cited in the selected studies was also performed following all of these previous steps.
The fifth step was the allocation of the included papers into groups for future analyses of their results and content. Considering the methodological designs of the studies, they were divided into the following groups (14): 1. Observational research (investigations that did not have control over the studied variables); 2. Experimental research that compared different conditions (investigations in which the researcher manipulated and controlled one or more variables to compare the conditions); 3. Experimental research that compared intervention groups (investigations in which the researcher manipulated and controlled one or more variables in order to compare intervention groups). The sixth step was related to the quality assessment of the included papers. As adopted by previous systematic reviews (15) , after extensive discussions between the examiners, 10 general evaluation parameters were defined for the quality assessment. These parameters were selected based upon previous descriptions regarding the determinants of the performance of the sit-to-stand or stand-to-sit activities (2, 7) and on the methodological roles that should be followed for reporting the scientific research outcomes (14) . Therefore, all included studies received one point for each described parameter. The sum of the scores, which were all equally weighted, was used for the final ranking of the quality of the outcomes. Total scores equal to or close to 10 were associated with high quality. A seventh and last step was carried out for the assessment of the quality of the experimental research that compared the intervention groups. This assessment was carried out using the PEDro scale, which is designed for rating methodological quality of randomized controlled trials. The PEDro scale is an 11-item scale, where 10 items are evaluated and item 1, unlike the other items, is related to external validity and it is not computed in the final score. Ten-point studies are considered to have the highest methodological quality (16) .
Results and discussion
From the database and manual search, 420 and 12 papers were selected, respectively, for the analyses. From 420 papers from the database, 316 were excluded during the second step, and 95 during the third step, since they did not meet the inclusion criteria. From the 12 papers from the manual search, 10 were also excluded for the same reasons. In total, 11 papers were reviewed, nine from the database search (12, (17) (18) (19) (20) (21) (22) (23) (24) and two from the manual search (25, 26) . Despite the large number of identified studies, only a few matched the inclusion criteria. The majority of excluded studies did not provide data related to musculoskeletal biomechanical outcomes in both the sit-to-stand and stand-to-sit tasks with stroke. In spite of the increased number of studies that have been published over the last two decades regarding the performance of stroke subjects during those activities (12) , the majority investigated only the sit-to-stand task and have been mainly conducted with healthy subjects (27) .
Another important finding of this review was that no studies compared the biomechanical outcomes between the sit-to-stand and stand-to-sit activities. Of the 11 studies included in the present systematic review, only one compared between the sit-to-stand and stand-to-sit, the time spent to complete the tasks (12) . The absence of comparisons made it difficult to establish conclusions regarding the distinguishing characteristics of the biomechanical outcomes for each activity performed by stroke subjects, one of the aims of the present study.
Provided that all selected parameters for the assessment of the quality of the studies, the maximum score would have been 10. However, none of the included studies achieved a score of 10 and the highest score was nine. The majority of the studies showed a quality score of more than 6/10 and only one study had a score lower than 5/10. The outcome variable that was least described was trunk positioning, followed by the speed of the movement (Table 1 ). All parameters selected for the quality assessment were related to the identified determinants of the performance of the sit-to-stand or stand-to-sit activities (2, 7) or to various methodological roles which must be followed on the reporting of outcomes in scientific research (14) . The absence of descriptions of one or more of these parameters indicated that the results should be interpreted with caution or that the conclusions wee limited. Furthermore, only the descriptions of the selected parameters would allow the comparisons of the results between studies which compared the same outcome. The absence of this information limited these kinds of comparison in the present review. In a recent study, Galli et al. (27) concluded that the main features of previous studies of the sit-to-stand task showed analyses conducted using different techniques and marker configurations, where subjects were allowed to perform the activity under various or uncontrolled conditions. Therefore, the essential functions of the sit-to-stand task have not been standardized and uniformly defined (27) . The same conclusions can be drawn from this present review. Consequently, it is strongly recommended that future studies which report the musculoskeletal biomechanical outcomes during sit-to-stand and stand-to-sit tasks with stroke subjects include, at least, the description of the selected parameters for the assessment of quality of the studies. P=parameter; P1= subjects' age; P2= time since onset of stroke; P3= both score and variability measures of the musculoskeletal biomechanical outcomes; P4= beginning and end of the sit-to-stand; P5= beginning and end of the stand-to-sit; P6= height of the chair seat; P7= trunk position; P8= foot position; P9= upper limb position; P10= speed characteristics of the movement
Allocation into groups and analyses of the content and results of the studies
Of the 11 selected studies, two were classified as observational (Table 2) , four as experimental which compared different conditions (Table 3) , and five as experimental research which compared intervention groups (Table 4) . Table 2 -Description of observational research on sit-to-stand and stand-to-sit tasks with stroke subjects (n=2)
Study

Subject Characteristics Measurement Method
Yoshida et al. 10 hemiparetics, mean age of 60.7 y; 10 young -Barefoot; back rest and arm rest chair adjusted according (1983) males, mean age of 27.9 y; 10 young females, to the length of the subject´s leg, ankle at 0 o and knee mean age of 24.3 y; 10 elderly males, mean age flexed at 90 o , instructed not to use the arms. First, the of 67.4 y; 10 elderly females, mean age of 60y.
sit-to-stand, and after 30 s, the stand-to-sit task.
-Equipment: one force platform (Kyowa Dengyo) under the paretic foot of hemiparetic subjects or under the right foot of healthy subjects, and an electrogoniometer with telemeter.
Cheng et al. 33 hemiparetics, mean time since stroke of -Barefoot; armless, backless chair adjusted to the height of (1998) 1.7 m, 18 with history of falls, mean age of the subject's knee; feet parallel, 10-15 cm apart, ankle 62.8±6.4 y and 15 without history of falls, at approximately 10 degrees of dorsiflexion and knee mean age of 63±6y ; 25 age-matched healthy at 100-105 degrees of flexion. Movement at self-paced speed. First the sit-to-stand, and after 30 s, the stand-tosit task. y; 6 age-matched healthy subjects, age of 50±14y -Subjects held their paretic hand with their good hand and kept their elbows flexed in front of them. Chair height standardized to lower leg´s length. One auditory cue to perform the sit-to-stand and another to perform the stand-to-sit -Equipment: three force platforms, one under the chair and the others under each foot.
-Training (only for stroke): familiarization, followed by series of seven blocks, each including one physical repetition (to perform movement as done during the baseline assessment) and five mental repetitions (to imagine they were doing the movement and ve the beginning and end of each repetition) -25 to 30 min.
-Assessments at baseline (stroke and healthy subjects), immediately after training and 24 hours later (only for stroke subjects)
Roy et al. randomly assigned to control group, mean age of 70.7±7.6 y and 17 randomly assigned to treatment group, age of 71.5±10.9 y -Armless chair with backrest, chair height set at 120% of the distance from the floor to the joint line of the knee during standing. P their preferred foot position and were allowed to use their arms to assist rising. No instructions were given about speed of moveme -Chair level adjusted to the subject's leg length. Subject with arms crossed on the chest. Movement at natural speed. First the sit-to after 5 s, the stand-to-sit -Equipment: an instrumental adjustable chair, seat equipped with force platform set-up, a pressure switch on the backrest of the ch force platforms (AMTI) under each foot, a motion analysis system (Optotrak 3020) and an infrared beam -Control group: usual care, including physiotherapy -Treatment group: usual care, including physiotherapy, and 12 additional therapy sessions (total over six hours over four weeks) com exercises aimed at improving lateral weight transfer during sitting and standing.
-Assessments at baseline, four weeks (retest), and eight weeks (follow-up)
y: years; m: months; BW: body weight
Musculoskeletal biomechanics in sit-to-stand and stand-to-sit activities with stroke subjects Fisioter Mov. 2010 jan/mar;23(1): [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] [52] The experimental research which compared different conditions, investigated the effects of the instructions given to the subjects in one study, the effects of the chair height in one study, and the effects of foot positioning on the performance of both sit-to-stand and stand-to-sit tasks in two studies (Table 5) . One study also compared the outcomes related to the sit-to-stand and stand-to-sit activities before and after a single session of physical and mental practice (Table 5) . Therefore, the conditions that were investigated were also more limited. Furthermore, no studies were found which compared the effects of the speed of the movements, support of the upper limbs, or of other variables that have a direct impact on the biomechanics of both tasks. Only one study investigated the effects of the chair height on the biomechanical outcomes of stroke subjects during both the sit-to-stand and stand-to-sit tasks, and no differences were found for any investigated outcomes between different chair heights. Previous studies have reported that mechanical parameters vary with the chair height and found that an elevated chair height in the sitto-stand task is less demanding than a lower chair height (2, 28, 29) . They also pointed out that the maximum vertical ground reaction force values in healthy subjects were decreased with the increases in chair height (29) . The net extension moments at the knee and hip also decreased with increases in the chair height (28) . Probably, the variability of the data of this study (Table 5) , may be associated with the variability of the impairments found in this sample, and with its small size, which may have minimized the effects of the chair height for the asymmetry of the vertical reaction forces (12) . In addition, the belief that an elevated chair height in the sit-to-stand task is less demanding than at a lower chair height was established for healthy subjects (2, 28, 29) , and did not specify how elevated the chair should be. Probably, a cut-off level may exist to modify the biomechanical demands, which may be specific for the subjects' characteristics.
Two studies (12, 24) investigated the immediate effects of foot positioning on the performance of the sit-to-stand and stand-to-sit activities with stroke subjects. Only the backward position of the affected foot resulted in some improvements, but not in all investigated outcomes. Considering that foot positioning is a strategy usually employed in clinical rehabilitation of stroke subjects to improve their performance in these activities, more investigations are necessary to investigate the effects of the foot positioning with stroke subjects.
Different types of intervention programs were investigated in the studies which compared the intervention groups. Three studies investigated the effects of biofeedback on the symmetry of weight bearing in the lower limbs and all of them were evaluated with a score of 5/10 in the PEDro scale. One evaluated the effects of the eccentric and concentric training of the knee extensor muscles of the paretic leg with a score of 5/10 in the PEDro scale, and one the effects of exercise for the improvement of lateral weight transfer during both the sit-to-stand and stand-to-sit tasks with a score of 7/10 in the PEDro scale (21) ( Table 4 ). In general, the majority of these experimental studies did not reach acceptable scores of their methodological quality, which limited the conclusions that could be drawn regarding the effectiveness of the applied interventions.
One important point that needs to be discussed is that despite the positive effects of progressive resistance strength training following stroke in reducing musculoskeletal impairments (30) and in providing important improvements in the performance of functional activities, such as gait (31, 32) , only one study investigated the effects of this kind of intervention on the biomechanical outcomes in the sit-to-stand and stand-to-sit tasks with stroke subjects (Table 4) . However, no definitive conclusions could be drawn due to the limitations associated with the applied training program, where only the knee muscles of the paretic leg were trained. The methodological limitations of the study were also due to the fact that a single study cannot provide sufficient information to draw conclusions. Therefore, the effects of progressive resistance strength training following stroke for the performance of the sit-to-stand and stand-to-sit tasks are still unclear and should be investigated in future studies.
Finally, it is important to point out the characteristics of the sample that were included in these studies. All subjects had motor impairments, such as hemiparesis/hemiplegia, due to stroke (Tables 2, 3 and 4) . Among all of the common disabilities of the stroke survivors, motor disabilities are the most prevalent and disabling, with hemiparesis being the primary target for rehabilitation (33) . In addition, the severity of hemiparesis was shown to be related to the functional capabilities of the stroke subjects (34) and it may be that this disability has an impact on the biomechanical outcomes of the sit-to-stand and stand-to-sit tasks.
From the studies that reported the time since the onset of stroke, the majority included acute/sub-acute stroke survivors (Tables 3, 4 , and 5) and only three studies reported biomechanical outcomes with only chronic stroke survivors. It is well recognized that stroke is the most common cause of long-term disability worldwide and is considered one of the 12 health conditions with the highest burden of disease (9) . Thus, it is also important to investigate the biomechanical outcomes of the sit-to-stand and stand-to-sit tasks with chronic stroke survivors for the better understanding of persistent disabilities.
Four studies compared stroke with healthy subjects and only one compared sub-groups of stroke subjects, such as fallers and non-fallers. Therefore, the stroke groups that were compared were also limited. No comparisons were made which considered the sub-groups of stroke subjects with different levels of impairments despite the fact that these subjects show different levels of functioning and potential for functional improvements (9, 35) . In addition, due to the fact that more than one third of the falls in stroke subjects occur during the sit-to-stand or stand-to-sit tasks (17) , it is necessary to carry out more studies to investigate the biomechanical outcomes that could be associated with falls during the rising from a chair and sitting down.
The most investigated biomechanical outcomes during both activities were related to weight bearing on the lower limbs, which were described in eight studies (Table 5 ), followed by the task duration, described in seven studies (Table 6 ). Three studies reported outcomes related to mediolateral and anteroposterior sways (Table 7) , one was related to kinetic data other than weight bearing (Table 8) , and one was related to joint kinematics (Table 8) . Outcomes related to weight bearing on the lower limbs Table 5 provides the numerical values related to weight bearing on the lower limbs in both the sit-to-stand and stand-to-sit activities published in the original articles included in this review. Considering the differences in reported weight bearing parameters and the particularities in the data collection, e.g., the sample characteristics and adopted procedures, it was not possible to compare these results.
In general, it was possible to affirm that during the performance of the sit-to-stand and standto-sit activities, stroke subjects demonstrated asymmetrical weight bearing, when compared to healthy subjects (17, 25) , but the weight-bearing of the stroke fallers was not different from the non-fallers (17) . The instructions to perform both activities with better symmetrical weight bearing appeared to have an immediate positive effect on the symmetry of weight bearing (25) . Furthermore, when this type of instruction was associated with conventional care for stroke subjects, the improvements related to symmetry were greater (18, 19) . However, these improvements were not completely retained over a long time (18, 20) . The mental practice associated with physical repetitions of the movements also showed positive effects on weight bearing symmetry for both the sit-to-stand and stand-to-sit tasks, with the retention of the improvements 24 hours later. However, it was not possible to affirm that these improvements were due to the mental practice, since these studies did not include a control group (22) .
No significant effects were found regarding the chair height conditions (100 or 120% of the subjects' leg length) on the weight bearing symmetry of the lower-limbs. However, the positioning of the affected foot backwards promoted greater loading on the affected side for both tasks ( Table 5) .
The weight bearing on the lower limbs was the most investigated biomechanical outcome for both the sit-to-stand and stand-to-sit activities for stroke subjects. During rehabilitation, measures of weight bearing in different situations (e.g., standing) or during the performance of different functional activities (e.g., gait, sit-to-stand, stand-to-sit) are usually described, especially for subjects with neurological impairments, such as stroke. Among all the applied techniques to measure weigh bearing, force platforms are considered the gold standard. Force platforms have a high methodological quality to measure ground reaction forces, provide highly accurate and precise measures, and are considered one of the most important measurement biomechanical devices (36) . All eight studies included in the present systematic review that reported weight-bearing employed force platforms. Therefore, the measures provided by these studies were considered of a high methodological quality.
However, it is important to discuss the relevance of the weight bearing symmetry on the functional performance of stroke subjects. From the eight studies which investigated weight bearing symmetry, only one described measures of functional outcomes, such as performance of daily living activities using the Barthel index. In this study, the group that had the greatest improvements in weight bearing symmetry in the sit-to-stand and stand-to-sit tasks did not show the same improvements in the performance of the daily living activities, when compared to the other group. Both groups showed similar improvements in their performance of daily living activities (19) . Previous studies have also demonstrated that improvements in more symmetric patterns were not associated with improvements in functional performance with stroke subjects. Despite the fact that the symmetry allows better muscular synergism and facilitates normal movement patterns, there was weak evidence that symmetry plays an important role in promoting the functioning of stroke subjects (37) (38) (39) and that the rehabilitation programs aimed to improve their symmetry have positive effects on functional outcomes after stroke (40, 41) . Table 6 demonstrates the values related to the results of the duration of the activities for both the sit-to-stand and stand-to-sit tasks published in the articles included in the present review. Considering the different definitions of the beginning and end of each activity, and, in some cases, in the absence of this definition, it was not possible to compare the results. In general, it was possible to affirm that stroke victims spent more time than healthy subjects in the performing of both activities (17, 22, 22, 25) and that stroke fallers spent more time in performing the sit-to-stand task than the stroke non-fallers (17) . Furthermore, conventional care associated with instruction to perform these activities with better weight bearing symmetry seems to have positive, greater and long-term effects on the reduction of time to perform both tasks (18, 26) . On the other hand, conventional care associated with exercises aimed to improve lateral weight transfer during sitting and standing (21) , as well as mental practice associated with physical repetition of the movements (22) did not improve the time spent to perform both activities.
Outcomes related to the duration of the activity
There were no significant effects regarding the chair height conditions neither for the foot positioning nor for the duration of both activities performed by chronic stroke subjects. For all investigated conditions, the duration of both activities was always longer for the sit-to-stand than for the stand-to-sit task (12) . As mentioned above, this was the only reported outcome that was compared between the activities (Table 6 ).
The time spent to perform a specific activity is a simple and important outcome related to the subjects' functional capabilities. Different tests based upon the duration of specific activities have been applied with stroke subjects and have demonstrated adequate psychometric properties, such as gait speed, stair climbing, or the Timed "Up and Go" test (42) , and even the five-repetition sit-to-stand task (43) . However, no reference values were established for the time spent by stroke subjects to perform the sit-to-stand and stand-to-sit activities. Table 7 shows the values related to medio-lateral and antero-posterior sway. In general, stroke had a greater lateral sway than healthy subjects during both the sit-to-stand and stand-to-sit tasks (17, 23) , and stroke fallers had a greater lateral sway than non-fallers (17) . The anterior sway was longer for stroke than for healthy subjects during both activities (17, 23) and was larger for stroke fallers than for healthy subjects only for the sit-to-stand(17) ( Table 7) . Conventional stroke rehabilitation programs associated with instructions to increase weight bearing symmetry during the performance of these activities reduced the medio-lateral displacement of the center of pressure during both tasks and the antero-posterior displacement of the center of pressure only for the sit-to-stand task (18) .
Outcomes related to medio-lateral and antero-posterior sways
Greater medio-lateral sway can be associated with poor dynamic postural stability in performing the activities and can reflect weight bearing symmetry (17, 18) . Greater antero-posterior sway, associated with a longer time of the anteroposterior force, might be due to excessive momentum during the transfer phase while rising from a chair (1, 17). The period of antero-posterior force is related to the ensuing forward acceleration, which caused the anterior leaning of the trunk and knee extension. However, the absence of data regarding angular positions, velocities and acceleration of these joints limited the conclusions that could be drawn. Table 8 provides all of the numerical values of the outcomes related to joint kinetics and kinematics for both the sit-to-stand and stand-to-sit activities. Only one study reported data on joint kinematics and it was related to the periods of knee movements for both the sit-to-stand (from 90 o flexion to the maximum extended position) and stand-to-sit (the reversed movement) ( Table 2 ). For the stroke group, the periods of knee movements were longer than for all the other groups, for both activities (Table 8) .
Outcomes related to joint kinematics and kinetics
Roy et al. (24) published the first and the only data regarding the joint kinetics during both tasks. The results of the total net joint moment variables were reported in small graphics, which made it difficult to obtain these values. For these variables, the statistical analyses reported in the original article revealed that during both the sit-to-stand and stand-to-sit tasks, the net joint moments at the knee were higher for the unaffected than on the affected side, regardless of the foot conditions, except when the affected foot was placed behind. At the hip, no differences between sides for the hip moment were found for both activities. In addition, for both the sit-to-stand and stand-to-sit tasks, for both the transition and seat-off (or seat-on) events, the condition of the affected-foot placed behind showed the lowest values of net joint moment asymmetry between sides for the knee. For the stand-to-sit task, the condition of the unaffected foot placed behind showed a higher level of knee joint asymmetry than in the spontaneous and symmetrical foot conditions. Furthermore, for the sit-to-stand task, the knee joint moment asymmetry was lower at transition than at seat-on, except for the condition when the affected-foot was placed behind. Considering the results of the net joint moment asymmetry at the hip, in both the transition and seat-off, or seat-on events, the values did not change with the foot positioning. In addition, the hip moments were similar between the transition and seat-off (or seat-on) events for all foot positions (Table 8) .
Final considerations
This was the first systematic review to pool data from research regarding musculoskeletal biomechanical outcomes during both the sit-to-stand and stand-to-sit activities performed by stroke subjects. In summary, there was found a considerable lack of information regarding the biomechanical outcomes for both the sit-to-stand and stand-to-sit activities with stroke subjects. Therefore, no definite conclusions could be drawn regarding the distinguishing biomechanical characteristics and the effects of different conditions and interventions on these outcomes with stroke survivors.
Few and limited musculoskeletal biomechanical outcomes have been reported for stroke subjects during both the sit-to-stand and stand-to-sit activities. No data were found on the important musculoskeletal biomechanical outcomes, such as angular positions, joint velocities and accelerations, patterns of muscular activation, and the amounts of electromyographic activities, mechanical energy and power. So far, studies on the musculoskeletal biomechanics during both the sit-to-stand and standto-sit activities performed by stroke subjects have focused on weight bearing symmetry, which does not appear to be a relevant outcome on the functional performance and improvement of these subjects.
In addition, important parameters related to some identified determinants of the performance of the sit-to-stand or stand-to-sit activities or to some methodological roles that should be followed for the reporting of outcomes by scientific research have not been described in the majority of studies, which reported on musculoskeletal biomechanics for both tasks performed by stroke subjects. This does not allow comparisons of these results and limits the conclusions that could be drawn from these results.
This systematic review with transparent classifications and reporting was meant to be a starting point and an inspiration for future studies on the reporting of musculoskeletal biomechanical outcomes during both the sit-to-stand and stand-to-sit tasks of stroke subjects.
